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Process for the Preparation of 5-NttrofnrfnraIdchyde Diacetate 



We, Bhxex Labokatorxbs Limited* a 
British Company, of 47-31, Exmouth 
Market. Rojefcry Avenue, London, E.GI. 
do hereby declare the invention, for which 
5 we pray that a patent may he granted 
to us, and the method fey which It is to 
be performed, to be particula^y described 
in and by the f ofiowing statemeat;— 
The* present invention is concerned with 

10 * new process for the pop axatxen of 5- 
nit xciuifura ldeayde diacetate. 

Num erous processes are known for the 
production of S-nhrofarrnraidehyde diace- 
tate. Thus, for example, this oompoiml 

15 can be produced by first prepaxmg a 
nitrating mixture from faming nitric 
and acetic anhydride at 0*C and adding 
dropwise to this nitrating mixture, a sohi* 
tion of furfnraldshyd* diacetate in acetic 

20 anhydride, the temperature not being 

In British Specification No. 679-201. there 
is described and claimed a process of 

25 nitrating furaji compounds by means of 
nitric acid having a specific gravity not 
leas than 1.42 and acetic anhydride to 
produce a nitration intermediate product 
and by treating said nitration intermediate 

30 product with a base, in order to convert 
said intermediate product into die corres- 
ponding 5-nitrofuran compound, said pro- 
cess bein$ characterised by the feature that 
the nitration mixture, without Jtolatma the 

35 intermediate product, is diluted with water, 
preferably with 1 to 3 parts by volume of 
ice water, and is adjusted to a pH within 
the range of 1.79 to 4.66, preferably of 
about 3.7. by the addition of a base, ad- 

40 vantageously of trisodmm phosphate, and 
the temperature of the diluted mixture is 
maintained at 25 to 60*C. preferably at 
about 55 °C, during the addition of the 
[Price ~ — 



base and until the conversion of the inter- 
mediate product into the corresponding 5- 45 
nkrofuraa comp ound is completed, ' the 
nkration mixture being cooled before or 
during the addition of die water. 

Furthermore,, in British Patent Specifica- 
tion No. 765J98, fere is described and 50 
claimed a process for the prep aza tion of 
5-nitg) ; 2>rurIiplde^yde diacetate, which 
comprises nitrating furfuraldehyde with 
concentrated nitric acid and in the 
presence of acetic anhydride and in the 55 
presence of a small p ropo r tion of an 
arsenic compound. 

In addition, British Patent Specification 
No. 797,961 describes and claim* a pro* 
c ess for the rnanufocture of 5-nrttoraran 60 
derivatives, which comprises reacting a 
furan derivative having an unsubstituted 5- 
pos&on with concentrated or fuming nitric 
add. in the presence of acetic anhydride 
and in the presence of a nitration catalyst 65 
comprising an acid-reacting compound 

containing the gro or — SO t in an 

amount not exceeding 3% by weight of 
the a cetic anhydride, and cooling the mix- 70 
ture during the nitration reaction. 

All these previously known processes for 
the preparation of 5-iiitroftrrfuraJdebyde 
diacetate sutler from a number of disad- 
vantages. The fact that they aU use con- 75 
centrated or fuming nitric acid aa the 
nitrating agent means that the nitration is 
rather difficult to control, must bo carried 
out at tow fiemperatures and also leads to 
the formation of undesired by-products, 80 
presumably due to the concurrent oxidising 
action of the nitric acid. The formation 
of undesired by-products also complicates 
the working up of the reaction mixture 
and the purification of the desired com 
pound. 



85 



1,039.020 



We have now found that furfuraldehvde 
can be readily converted into 5-nhroiur- 
furaidehyde diicetato in good yields, while 
avoiding the disadvantages of the pre- 
5 viomly known- prooesses. t the denied com- 
pound being obtained directly in a sub* 
stantiaQy pure fann* 

Thus, according to tbe present inven- 
tion, there is provi ded a p rocess for the 

10 prodnctKOL of 5-jfcttreturrftralrtrtbyde diace- 
tate, wherein ftn*?rBJclefe(yde Is nteaftxL in 
the presence of acetic anhydride, with 
phosphoric acid and an alkali metal nitrate, 
such as sodium nitrate. 

15 In a preferred method of ca rrying out 
the process aeootcfing to tbe present in- 
vention, approximately 100% phosphoric 
acid is mixed, with cooling, with acetic 
anhydride and to fins mixture there is then 

20 added a mixture of rurtaaldchyde. acetic 
anhydride and sodium nitrate* the latter 
preferably being in finely-divided form. 

The nitration reaction usually requires 
a certain amount of cooling: the tempera* 

25 ture of the reaction mixture is preferably 
kept within the range of 30-50'C 

The reaction mixture can be worked up, 
for example* by warming with an aqueous 
solution of an alkali metal hydroxide, such 

30 as sodium hydroxide, and subsequently 
cooling, whereupon die desired: 5-nitrote- 
furaHehyde diacetate separates out and 
can be filtered off. After washing with 
dilute acetic add and water; this diacetate 

35 is obtained: in good yields and in a sub- 
stantially pure form. 

5-irinrofcnxaraldefaydo diacetate is a 
valuable intermediate for the preparation 
of phaxtnaoeuScals, such as N-(5-nitro-2- 

40 furfor^dAne)-l-aminc-hydantoin t which is 
also known as nitrofurantoin. A particu- 
larly elegant method of preparing nitro- 
furantoin is the reaction of 5-hili l uf uifui al- 
dehyde diacetate with the product obtained 

45 by the reaction of potassium cyanate with 
ethyl hydraamo-acetic acid ester hydro- 
chloride, a prpoess for the production of 
this latter compound being described and 
claimed in our British Patent Specification 

50 No. 952,400. 

The following Example is given for the 
purpose of illustrating die present inven- 
tion:— 
Example. 

55 10 cc. approximately 100% phosphoric 
acid were added, with cooling, to 50 cc 
acetic anhydride. 9.6 g. furfuraldehyde in 



30 cc. acetic anhydride and 123 g. finely- 
divided sodium nitrate were added portion- 
wise, with cooling, to the mixture obtained. 60 
The temperature was kept at 40 ± 3 C C 
for at least one hour. 

Tbe reaction mixture was then cooled 
and about 120 cc, 20% by weight aqueous 
sodium hydroxide solution were added* 6*5 
with cooling. The mixture was heated to 
a temperature not exceeding 60*C. for one 
hour and then cooled. 5-nfaoinifuxaMe- 
hyde diacetate thereby separating out. This 
diacetate was filtered off and washed first 70 
with acetic acid and then with water. 5.6 
g. substantially pare 5-oitrofurfuraklehyde 
diacetate were obtained with a melting 
point of 92'C 

WHAT WE CLAIM IS: — 75 

1. A process for the production of 5- 
nitrofuxfuraldehyde diacetate, wherein fur- 
furaldehyde is nitrated, in the presence of 
acetic anhydride, with phosphoric acid 
and an alkali metal nitrate. SO 

Z A process according to claim I, 
wherein the alkali metal nitrate used is 
sodium nitrate. 

3. A process according to claim 1 or 

2, wherem a mixture of furfuraldehyde. 85 
acetic anhydride and sodium nitrate is 
added to a mixture of acetic anhydride 
and approximately 100% phosphoric acid. 

4. A process according to any of the 
preceding claims, wherein the nitration is 90 
carried out at a temperature of 30*50°C. 

5. A process according to any of the 
preceding claims, wherem the reaction 
mixture is worked up by warming with 

an aqueous solution of an alkali metal 95 
hydroxide, cooling and filtering off the 
separated 5-riuT»furfuraldehyde diacetate. 

6. A process according to claim 1. for 
the production of 5-nhroforfuraldchyde di- 
acetate, substantially as hereinbefore de- 100 
scribed and exemplified. 

7. 5-nhrofurfuraldflhyde diacetate. when- 
ever produced by the process according to 
any of claims 1 to 6. 

3. NK5-nhro-2-furfuryiidene) - 1 - amino- 105 
hydantoin, whenever prepared from 5- 
m u o fuifu r a ldehyde according to claim 7. 

H. A. L. VENNER. 
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